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Abstract of JP 2003051446 (A) 
PROBLEM TO BE SOLVED: To provide a TFT 
which has flat surface for a semiconductor film and 
has a low off-state current value and has 
suppressed variations, and also to provide an 
electronic apparatus provided with the same. 
SOLUTION: A basic insulation film 1 1 and an 
amorphous semiconductor film 12 are formed at 
nearly the same film-forming temperature, and the 
obtained amorphous semiconductor film is irradiated 
with a first laser light to be crystallized. To improve 
the planarity of the semiconductor film, a second 
laser light is irradiated in vacuum, eliminating fine 
holes which has been generated by the irradiation of 
a laser light in a vacuum, and thereby obtaining a 
high-quality surface for the semiconductor film. 
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6 0 ::*e, (*fc«fiia) og^ioo/im^ 



«r#i-6u— ♦fftXfctifi, (*fctt* 

aftJiO. Ol-lOOMW/crall 
(#f*L<f*0. 1-lOMW/cm 2 ) 36S£*"C*> 
So * LT, 1 0-2 0 0 0 cm/s *lJt COjgjgT* 

[0 0 7 2] &^T\ iftftIR 3 4 «r|»*-r So (0 2 
(D) ) 

[0 0 7 3] ^ B 0 a *it^1-S¥^K3 3 a 

I, S^l<H3O-60mj/cm 2 *^<tS o fc 
if-fto**/!'*-** J;H90mJ/c m 2 £Lb* 
ftLtL*v\ WtttfJifb-f*. rrt?tt, HRW*fl=*r 

:n*/U*-«* 5 3 7 m J / c m\ H <9 Ua&Sc 3 
OHziU «*#H«T?^-1f-*«>l!HW*:ff5. tt 

«/hft?tw«fefrfli*.ac:t*S"C*6 g Sot, 

[0 0 7 4] »2<OU-lf-*t LT, %tt«JS 

4f-SrfflVxrfc«t<, ftSWl-te> Nd:YV0 4 
U~if- (S*Kl 0 6 4nm) 0^2^IS» (5 3 2n 
m) ^>fR3niHfi (3 5 5 nm) friM!"i-ftff *V*. 

[0075] rjLxff&nfcttftwat^ri-a*** 
<i-sr t*spr«t4o, TFTotytii^^i^ 

[0 0 7 6] #CV^\ ^^R^^P^^-^y/S 
*SS:fflV>Tgfa^^^i»f*:S 3 5 &J&*fSo (0 
2 (F) ) 

[0077] wp^xgtt, ^Monm 1 1 fti-coxa 

fcJ:5TFT*:^dtS*So (0 2 (G) ) 
[0 0 7 8] 0 2 (G) [Cfc^T, 3 6l*7-bm% 

JH, 4 2Hty-^ti, 4 3flKWy«*1?*)5, 
[0 0 7 9] $fc, /^-^y^flfKC^2^U- If— * 



[0 0 8 0] Sfc, »2<DI^-lf-3tB8«t«>», IftflBI* 

[0081] (xik^»iK3) ^-ci*, '>y^oe 

TlMMb«TV\ S6lcw-f*-**:BR*tLfc«, 1Mb 
R£^£ LTWS — if — 3t$rfi8#t LT^ftitSr^ffl 

[0 0 8 2] *i\ 1 1# 

[0 0 8 3] 03 (A) 5 0lt JfeftSESr^rTS 
IS, 5 ltt^oy^liftSTiUW-efcS, 
£fc, 03 (B) 5 2(l^ H 3 0 W«it^W1-S^ft: 

[0 0 8 4] Hlfe^jBUC^or, 0 3 (B) 0>JR|R 
iftfb * it S Sffi t L T C r "CttWBB ¥8-78329^^12 

6) ^#LTfe*{b***rS^JR7c**3S«W^«* 

f\ #ftK«jtSr*"rs*l^**»R5 2<&*ffifc, 
JeS{b*fiit1-SI»«f^ffl«>fc*AR7n* (::tu 
~ y *TJV) Srai**^ 1-10 0 ppm^tf 9M*~ s> 

(0 3 (C) ) W(a^^^/^fl5 3 

[0 0 8 5] #;^T\ *DSR&aSrffv\ 3|$fi{bS:fT5 s 

«r«t Lr**{bd«JtfTi-*. :^U, 0 3 (D) |c 
7Fi-fe*«JtSr*-rs^ 1 ^*«^R 5 4 a ds»rit**x 

S&t^SSfi, 5XloVcmWit5:i3J« 

rcrii, f&7kmit<ntzito<Dm$m (450 

l«MB) com, $Miik<Dtzib<nf&Mm (5 5 0°C- 

6 5 0tt4-2 4l$B) *tT9 0 *&%<Om%l\Z. 



w 



^fcWUSftfcftfcffl^a, 7V7 P 7t^(i> 1-6 0 

8\ ff*L<tt3 0-6 0»^*TS*, **t«rlia-l 
OEIIiktfigU tlTOW^C6 0 0-1 0 0 0t 

[0 0 8 6] r<7)<t 5^LT»e>tt5»l^*«frl«5 

[0 0 8 7] ft^T, Mfc* W«)^»SHc*J»t6tt 

»Lru-+-3t (JRl^-lf-*) *r*«*fcttil 

»{b»5 5*S**Sil*, (0 3 (E) ) £<DU— 9 s - 
* Ml^l/- !f-3t) lCtt»*4 0 0nmttTO3i^i/ 
vl/-f-)t^ YAG U— if — CO^ 2 KBISc. ^3j^ 
WSu ^5tlK»lS^Nd:YV0 4 U-1f- (l*Sl0 

6 4nm) (D» 2 jKMjft (5 3 2nm) ^>fR 3 iKHtt (3 5 

5 nm) fcaffl+ntf J:V\ 

[0 0 8 8] &^T\ %\<r>v— tf-#0>H8WfcJ;9W 
*S*tfcBWbil5 5*r»*i-6. (B3 (F) ) 
[0 0 8 9] fctvC, ttft«i6«r#i-6fBl ©*W*BI 

*fctt*aTRa»i-So a^HftSfcttJCffi-c^-if 

Sot, ^wtS/h4?tWWHfc*feixa*BS 

m&n^z. *5itfTFT^*!Ht«)/<5y*«ria*i- 

Sfc, i^— !f— 3fc (JS2 0W-if- 

dcSti^y y^tfffiJ*, BP*?, ¥S{b£ft5o (B3 
(G) ) 

[0 0 9 0] fc^T\ (ft*WKtt:* 

MU1-1 0nm©»{fcR**fctt6'<yTJi5 6 £ 
ML, ClW/<yTE5 6±fc##*5c#*r£triB2a> 
*»«K5 7*»riM-6. (B4 (A) ) 



[0091] «wv<y r§5 6«»**fti lt 

aUE3eft«ai«r*-r 6 ¥*fl*W>*B SrSMt LTW L 

i o n mu&<nm<tmzmm y r m t it t a 
v\ »©^yrJi5 6<z>*rt*fti:LTtt, ^y 
2 o 0-3 5 o'CgSicanS&LT 

^»fbfllfc^/*LTt>&V\, 4*5, /< y Til 5 6 fi± 
E*tt©v^r*i**-o*4fe, *fcli*ixfe«)*«fe«ril!a*. 

[0 0 9 2] ::T'I1 *#*5G*fc£tflB2©*W* 
Bf&lrZo ##*5c*£l/ttt^y *A (He) , 

V (Ne) , r/>=*> (Ar) , ^ y 7" h > (K r ) , 

^riryy (Xe) ^baff4^fc-aSfctt«»**fflv^ 

<5 0 tt^^Iii/^T^^T/^V (Ar) a*$f*L 
l\ r^Tttfr^TcSBfc^tfSHJK-C^y a^bft 
5^S/F», * 2 

^^Si-itr/i^v (Ar) , ^y^hy (k 
r) , *±S> (Xe) /iifi/y = >x ujR-r-^ao* 

[0 0 9 3] ADE&SSrfi 1 ^, 

i^tsyy^yvm^o (B4 (b) ) 

fcttfR&fflS:fTX.tfJ:^o rwy-x^yv^lcj;^, El 

4 (b) *<n$m<oij$\ mh. WRm*h&2n*m 

5 6T*S^tUfc^lco^#fls:K5 4 dl^Six^M^ 

Til, r:y^U^»l(04 t *f*l»5 4 dJ!l««fLftVU 
5*2©*»*Hi5 7JC*»**, 1R1^*WH5 4 

dic^na^y^/WMatA/ifffftuftvv bp^k* 

1 x l 0 V c m WiC/j: ^ «t 5 V*V>S 
[0 0 9 4] *fc, ±E^y^^^ ^ — if— 



r 



(OHM (*l»w-1f-3taW*2 0U-1f-3fe) UU: 
[0 0 9 5] #C^t\ /<!iri56^xyfy^xh^ 

[0096] ai»wiatt, %mmm 1 1 pi-cox^ 

(Cj:9TFT«r^***5. (B4 (E) ) 
[0 0 9 7] (14 (E) (C^oV^T> 5 

f^AWS* 6 3Bf+*A«fi!tI«, 6 4tt»|ffl»fi» 

[0 0 9 8] *3g«<0»l»tt^«O^jB 1 tm^ 

[0 0 9 9] **ifc<D»«"Ctt* Vy9W9<» 

[oioo] tfc, ^7*y^tti:*2o^-f-ft 

ttXa^-eW 2 (7) i^— !f-*oHRWSrffor spfift LT 
[0 10 1] »2OU-1f-*JSIt0>lk ftflSJt 

[0102] (^£co^«U) $M<oim2 

[0 10 3] mM<DBffi2*tzl*%M<OMm3X~\t2® 

[0 10 4] Wtttfctt, Iiwu-f-*^^<- 
7 7^90%^ fiF* L<«9 5-9 8%i U 
^2(OU-if-)tcO^-/<-7 ^^4:6 0-9 0%, 
»*L<H7 0-8 5%it5. »2Wl/-1f-*Od- 

$ J: 9 *S < t t+»^TOftS*6 r £ £ 0 
[0 10 5] ffioT, IB 2 ©I'— !f— jfcfl)*— ^ 

btiWmzfa±irZ. *fc, »2^u-1f-3t;^Ha»S: 



[0106] ^^fficO^^HJiO^ 1 

[0 10 7] «±o*fi8"Cfe5*5SW*-ov>-c, J^Tt- 

[0108] (*J6« 

fcKttS«bEI»©TFT (nf + ^/HTFTWp 
[0 10 9] £1\ Sffil 0 0±(CTiffilfe«l 0 1 £ 

a©»ttt^y^^y»aLT*«fc»(tsiifci|£*ft 

110 2-10 6?:Mt^ 0 
[OllOlSffilOOi: Ltfi, #7 xmfc (# 1 7 
3 7) TJfi*6»Kl 0 1 t 7"7XvC 

VDST«g4 0 0t, ffiff^S i H 4 , NH r 
N 2 O^^Kn»fcift^y^>I101a ttl 
$ttSi=3 2%, 0=2 7%, N=2 4l H= 1 7 
%) £5 0nm (»SL<ttlO-2 0 0niD) «St5„ 

*7y» (l/ioo**?) -ei**i-s, ^V>T-7 P 7X 
vDfe-cfiSc^rajS4 o o°c, rnnx* S i H 4 , n 2 
o^bf^»*ix6iMbafc**ffc^y 3^*1 o i b 

(fflfifcJtS i =3 2%, 0=5 9%, N=7%, H=2 
%) HOOnm (ff*Kli5 0-2 0 0nin) <7>J1£ 

Xf&mmst3 0 0°C, /&8g;tf* S i H 4 -e*fiK«igS: 
(ii-eiir^r^vjayil) * 

5 4nmOJ?£ (#4 L < tt 2 5 - 8 0 n m) Xte&t 

So 

[0 111] #£tt«TttT*m 0 l£2/ftilii<bL 
T*Lfcj^ «fE«IW«^*Ji«*fctt:2Jia±«[lS 

A^^r^ (s i,. x Ge x (X=0. 0001-0. 0 
2) ) {*'<y*m, LP 

tf±v\ ^5XvcvDi6Bt tk**«>Sfia"C 
[0 112] ftivx?, 

S^Sc^Ufc^, */^*-e«B5l^lB2nm©«»V^ifc 
ftBl«:»J*+*. fo^X* TFTWlS^IS:9l»t5 
fc»Jc:t(ta45F*B»7C* (^o^tiiyy) ©K-tr 
^£fT9 0 v>^7> (B 2 H 6 ) Srltfl:»« 

U&^X'fy^m&Ltz'ilrv K-^j£Srfflv\ K- 
tr^^jfcftSrftiaaE 1 5 k V, >^7K^T* 1 % 



r 



MRU:^Ii30sccm, K— Xi2Xlo' 2 
(0 1 1 3] liMT'l OpprnW-yfr/uZ 

ft * T ST- y ^/U7c* £ fc« f 6 ^ jfe 

<0&feat>tT3*&fi, 5 0 0°C-6 5 0°C"C4~2 4 

(5 0 0°C, lWffll) oft, tSAftofcAoMAS (5 
5 0°C, 4ttlH) tlfoTUiiiMti'/yayi 

[0 115] #^T\ ttft«at*r*-*-Svy 3^»*ffi 

jef B ttrt^«sn5^Pft**«Fi-sfc«)(?5» 1 CO If 

(XeCl :Sl3 0 8 nm) WBRJt*:*:**, * 
fcli»*#B«*TtT5 0 U-¥-*tCll»*4 OOiun 
£JITW3:^^^-W, YAGU-f^l2iSI 

Kiel 0-1 0 0 0Hzfi*©/</^U-1f-*«rfflV\ 
SRu-1f-**r)t¥*^Tl 0 0-5 0 OmJ/cmVjII 
ftU 9 0-9 5 %<0^-/<-7 y ^* S: t o t i» 

!9SgU3i£ft3 OH z , x^;^-ft«3 9 3raJ/cnrC 
[0 11614*3, r ZX&isV *><n&&ik*m%:1r 

-<om2&mm t-r^r^^y ^^iRSrjefifts 

[0 117] Rut, ff-*©BUtlcj:9» 

BI*ESr¥fflfbi"So :©i/-f-3t (f[2cou-if- 
3t) (C(i&S4 0 0nmJ^TO^^^vU--f f -^ > Y 
AGU-f-(^l2r«, ®3fl5Wi£«:ffl^3o !&2 
w u-if-3t03i*/i/*— JK l <d v—f—%<o 

^*Jl-*-%m£iO±Z< U #£L<fi3 0-6 0m 
J/cmW<«o ::tU »*i8UilRR3 0 
H z , m^/i^HBS 4 5 3 mJ/cmX% 2 <7> If — # 



S5nmHTtn, JR 2 <D !f-**rRRW Lfc» 
3\ JBl©u-1f-*oBB»^J:9»J«*lxfcl!fli!h«>Sl5 
fSH (P— Vffi:Peak to Valley, jft £ t ft/h 

oP-Vii, A FM (OT-mAMMtt 
*UiJ:v\, AFMte, *Bft**r*i-ffiw»aii It, 
(Ra) *2*¥$¥#*fi£ (Rm 
s) *+/&¥*SfflifiS (Rz) *¥i$tt»a (Aa) t 

[0 1 18] ±ISIB2(OU-if-3t^fi8*ttt, Jgfitt* 
K*S!Bl©u-lf-3t©BaW»ci3W63:*/^-*aE 
<t *9 3 0mJ/cm-6 0 m J/cmlV^/l/^- 
(4 3 0-5 6 0m J/cm 2 ) ti~Z>k, Mttwl 
kttmLX¥-®.&tffemcfa±.irZ> 0 «*tf, HBJtlfflfc 
Jfc«LT«Efi£ (P-Vffi, Ra, Rms) ^1/2 
«T\ ei<ttl/3aTl:*"C««ShS, tbtt*» 
SrtTo^^C^, JBlOU— !f-*J: "9 fc6 0m J/c 
m^«l^*/i'3MSKi: LfcS 2 O Sf-jttrHM* 

[0 1 19] #K*«-Ctt*2a>U— !f-*«>M 

[0 12 0] #C^T\ aW*"?*®* 1 2 0&»ll 
T 1 - 5 n mtomtmfr b 4 5 V T Jf ZMf&lT 
Z> 0 

[0121] '<}) 7M±.\Z.*'<y 9mz.X# y 

ymZ^m- 1 5 0 nmt?Mt5o #^Jfi0*Jtf>*/<y* 
(Ar) MM* 5 0 (seem) iU M^y-$:3kW 

20 3 20 3 

fi, 3X10 /cm-6X10 /cm, K3H«)JK 
^SlStt 1 X 1 0 'V c m 3 ~ 3 X 1 0 V c m 3 -C& 
5 0 ^c£>^ 9 V7 P T^-y^gH^ffiV^T6 5 Ot:, 3 

[0 12 2] ft^t, /^Tl^xyfy^^ hs//<— 

7yK-ea«WJci»*-t-s e 4*3, yy^y^w 
[oi 23] &^-c\ »6>nfcj»**itt*+**>y = 



10 12 41 7s/»fr^tf*y*irv h-eiMk 

»J*+6. *^IWT1i, yyX-rCVDSia^) 1 1 
SnmOiSflWktr/yayi (tt^itS i =3 2 
%, 0=5 9%, N=7%, H=2%) "CAMM"*. 

[0125] #C^T\ H 5 (A) (CTF-f J: 9 \Z y h 
ffilftJR 1 0 7 ±lcg£j? 2 0 - 1 0 0 n mOfg 1 (D^Mm 
108ah KV 1 0 0 - 4 0 0 n m<7)f5 2 1 
08b^ *r«Jl*rili-S. ***«-Ctt, htfttHR 
1 0 7±(C^]f:5 0 nm^il^y^vE KJ¥3 7 0 

n m o * y t y m i mi&ai -r 5 0 

[0126)81 aWUK&tMB 2 0*«K«r**1-S 
W*tt*tt*i a , W, Ti, Mo, A K Cu 

AgPdCu^ffll>TUV\ 2^«5tiCPS 

ststi-f, W5 0 nm<D?>yxY-ym, m 

f SOOnmOr^^^t^yay^ (A l - 
Si) ^ «[ff3 0nm©S[fkf-^yit«r«fta«Ufc 
3JI«Hft& LTfcii*. 3JMHSfc-#-8»£\ * 

(Al-Si) BKcft*TT/l^=*Ai:** 
^0>*£Bt (Al-Ti) £fflV>Tt>£l>U £3 0)2* 

sit, mmmmxh^xi>£\,\ 

[0127] 9:^, 0 5 (B) 0 \c^tm%iM 

tcJ: 9 ha*kfc£^*^ 110-115 

2^yfy/*« : -CfT5, syfy/l:BICP (In 
ductively Coupled Plasma : ^^S^7^) :ny 
^>^8s4:ffi^S*&V\, ICPX;yfy^fflV\ 

^iittt, ci,„ BCI3, Sici 4 , cci/j: 
4f«rft*ti-6***^*fcttCF 4 , SF 6 , NF 3 
fc^SrfWti+S?*****. *fcfiO,«r«:t:/Bi* 

[0 12 8] *SBW-Ctt, SSI (Htt*^-^) K: 
t>150Wtf)RF (13.56MHz) i^$rgAL> 

{f&mz.zwmz^v^yf^xmi <Dmmm<o^ 



*fi-*3is/^^^i$jaji2 0 0. 3 9 nm/min, T 
a N*C*ti-S^yf-V^5SSfi8 0. 3 2 nm/min 
XhV, TaNl:»t5W^I«Jtli»2. 5T*&£ 0 
2fc, ^coMlcO^y^V^^lCioT, 
-ftfi, ^26° ifc* e r<r>&, l^^h^b**^ 
XM10-11 5S:l»*-ti:ric»2^5/^^^*fr 

tl?tl<DjfXffi,§Lit%3 0/3 0 (seem) U 1 
Pac7)E^T^^/^MC0S^I-5 0 OWcDRF (13. 56MH 
z) «y3Sr»AUT^9X^Sr^LT«3 0*>Sao 
^:y^:/^£fTofc 0 Sffifflfl 9*»*^-^) fct>2 0 
W<ORF (13.56MHz) A U ^RWlC^^gB 

/<>f r^«ffS:Pna-t-6. CF 4 4:C l 2 «riK£Lfc»2 

^y?-y?m&\*S 8. 97nm/min, TaNCS 
■fS^yf^^iSStte 6. 4 3 nm/m i nXfoZ> 0 

-fSfcfciCtt, 10-2 OlMUtiOK^ayfy^ 

[0 1 2 9] ±IE»l^)^y^>'^feSt?Ji, u-v>* h 

[0130] %\<»^v^y7$m\z£*)% 

1 (D#®g £ SB 2 0>3Mtf *>&fiK5ffi 1 
117-121 lWitlll7a-121a<l:i 

2 1 l 7 b-l 2 1 b) ZMfiL-tZo Me 

»«tftS«»«10 7lt 1 0-2 OnmeS^yT-^ 
8 1 117-121 XWPMI 

[0 13 11 R^-C, 

-f(c^2(7)^^^y^s^fi 1 9o ::m 

^ffl^CSF 6 K 1 2 4:0 2 iS:ffli/\ -tfteftcotf 
*fit*tt:£:2 4/1 2/2 4 (seem) t 1. 3 
Pa^E*"C3>f^S!^fl;ffi^7 0 OWtDRF (13. 56MH 
z) !*S:SAlT/7Xv4:4iSUx y fy^2 
5»fifofc. Sffiffll (fW*^-^) »Ct>10W(DRF 
(13.56MHz) lA^SAU ^:«^SS^7^ 

«EE*:Bi*nl"6. IB2 03: ! x^v/«a"erow^#-t-5 

3Ly3-y?'MB[\*2 2 7. 3 nm/rain, TaNCS 
•f ^>ocy^y^mt3 2. 1 nm/m inffc^ T 
a N\Ztt1-Z>W<nm$lttl*7 . lXh*)* ftMWll 1 6 
t'fcSS i ONtI*f-T5^i5/^>'^5Saii3 3. 7nm 
/mintfc^ S i 0NtC*t-r5WW8ftJtfi6. 8 
3tfc5, r w J; 5 i:x y f y ^ffl^f: s F 6 Sr 
fflv>fc»*, I6IHR1 1 6 fcoSKit^iKv^-caittQ 
t*|ijt5:i*"C*5. Mikffl'Ciitftttllli 1 6^*3 



[0 13 2] Z<Dm2<D^>y^>?!&mz£<9W<D : T- 
/<-£fl7 0° iftofc 0 ^(D%2(r>^v^y^%m^ 
&V)%2 (D^mm 1 2 4 b - 1 2 9 b %Mf&-f 5o — 

(Dm^M 124a-129a£ !g 1 (OMV, 

1124a-129alt JB 1 <A>£®f 1 1 7 a - 1 2 
2 a i»il3fH-*^X"C*>6o HBRIiH, 

&& BP^»*I£f$T*0. 6MmS*«iir*»*t*) 

[0 13 3] 2Jl«£fcft;LT, ISSOnm^) 

^y^ryl, Hf5 0 0nm(Or/K^'>A^v'!i 
^ y<D&& (Al-Si) 8, 3 0 n m<&S{t?-* 

y^l^l^xyfy^fttlTft BCl 3 t 

^65/1 0/5 (seem) i:U StRfM (f#f4*r 

i:3 0 0W(^RF (13. 56MHz) 
AU 1. 2 P a(DE^"C^^/^S(^mffi(-4 5 OWcD 
RF (13. 5 6MHz) lA^Alt^Xv^t 
J*LT1 1 7fP<D*y?->?&ft3L&£<, %\<T>^y 

Cl,tO t ttfflV\ *ti?tl(DMxmmtti:2 5/2 
5/10 (seem) tU SMI (iftft*^-^) fc 
t)20WORF (13. 56MHz) 1^?:SAL^ 1 
P a (DE^-C3^;^SSl:5 0 0WORF (13. 
5 6MHz) **SraALT^XvS:4«LT»3 0 

LTteB Cl,tCl 2 £ffiV\ *tt* # *t«>^at* 
it£2 0/6 0 (seem) £ L, SSi (K^r-^) 
dtel 0 OWWRF (1 3. 56MHz)^*/£&A 
U 1. 2 P a^-(?3>f/HOt«(:6 0 OWOR 
F (13. 5 6MHz) t*^AU/7X-7?rM 

[0 134] ft^T, l^* M»fcfc*^**«rl»*L 

tz.'<k, %\ <o K-f ^^iaasrtTorias (d) 

XS^r 1 . 5X10 atoms/cm t U JDJSftESr 6 0 
-100keViltff9 o nS&tt^1"£^*6ttl7G* 
fcLT, *S!Wfctt!J>' (P) *fctt»* (As) Srffi 
v^ c »iw»«;S&VS2wi»«Jii 2 4 

-1 2 8^nS*f+^i"S^«»7C*^*f't^^^^ t 
ft 0 , S Sg^Wl-fS 1 0>?Ftt4MHtt 1 3 0 - 1 3 4 rf>> 

M^Wo !R i o^#B*1«« 13 0-134 di* i x 

lo'-lXl 0 Vm^ftaffillTnS&tt^*^ 

[0135] ft^; *jas«-e(±^^^ hj&»e>tt*^* 



[oi36] ac^-e, m 6 (a) fc^-r £ 9 t y>>* n 

frt>t£Z>-?*2 13 5-13 7«LI20 K-fc'V 

tf> f - -V */WKJ«iH«X W t OS iZ2 ft Sr fiW+ 5 v * 
v^M3 7liB*«WTFTS:Mt5* 

[0137] «2oK-tr^^ttafc*5*t6^^y K- 

^tt^ifefttt K— X*4r 1 . 5X1 0 ^atoms/cm" <h 
U *D8«ES:6 (P) £ 

r^TIi, ®2(DiSmil 2 4 b-1 

2 6 bz-r^tk Lx&^m&m^wfo&mi&EM 

&#)\zBl&£tlZo 13 5-13 7T?5fc 

1^1 3 8- 1 4 0 ^ £R 3 1 4 2 #»fifc| 

tlSo S52W«*fl«l 3 8-14 Old 14 1 X 1 0 20 
-1X1 0 2l /cm 3 COSg®HT'nS^ft^1"5^tlx; 

[0 13 8] *fc, «3<0^««lffl«tt»l<Z>««»tC 

j:5fB2 0?=|«*«*J:Dt>eji*^»**Jx, lxi 

0 18 -1 X 1 0 19 /cm 3 (Diia^!lTnS^#^i-5^^ 

tt, *S3^l«*««iPlt«*IKB«>fl«*rn«« 
£ t>P¥£o *fc* 1 3 6, 1 3 7 T*Bfr*lfcffi« 

*l^«»i«1 4 4, 1 4 5^^0 
[0 13 9] ftl^ M^&S-**^ 1 3 5 — 

1 3 7*rlft*LfcflL «fc*w^^ 1 
4 6-1 4 8 (B) (C^J: 5 iC^ 3 (D 

[0140] BttEiKtcfc^-c, ±12^ 3 co K-trv^ 

+ S^|«*ro*^WDSttfe*4^l«*«*l 4 9, 
1 5 0»lf«5O^>Mfc««l 5 1 , 15 2?rMt 

So 

[0 14 1] Sfc, S4^F«»fi«1 4 9, 1 5 0C 
{4 1 X 1 0 20 - 1 X 1 0 2, /cm 3 (DSSffillTpSi^^ 

KkflK i 4 9 , _i 5 o ciiife^ist y y (p) 



[0 14 2] Sfc, S5OT«*fl|«15 1, 15 2(1 
ft 2 0)Wttll 2 5 a^-^-SBim/iSIR*^* 

18 20 3 

StlStWCfc'J, 1X10 -1X10 /cm<£>»£ 

[0 14 3] H±*T*©xa"C*iX*n©***Jifcn 
So *l|12 4^12 7H:TFT©y-hittt4 

[0 14 4] &^T\ l5ff£ffi&«?|&«BI (B*L* 

[0 14 5] #C^T\ ^Erix^ti^^frjitcasiD^tiyS: 
(RTAS) , *^liYAG^f-*f:lix^r^l/ 

[0 14 6] *sai«-cr±, ±BiS5ttft©«»c» 

IMW«:»j«i-«xa4: LTt>«fcV\, 
[0 14 7] ft^-C, »fc^!J 3^&45*l^i 
fflMMiJBil 5 3^KlTMS (3 0 0-5 5 0°CT^ 
l-12ffl«I) trtTV\ *W#Jl«:**fti-6 
XS£fr? 0 (El 6 (C) ) i<oxfittJBloWBIft» 
fill 5 3fcfr*tt«**^J:9*WtWl(0^y^y 
#y k*»mm-*xS"C*>*. Kfbvyavfli^b/is 

«KK (H*L4^) ©#ft»cBW»ft 

SO-C, **{fc-t-5XS^j3V^TlB2 0W«Ji^»^ 

[0 14 8] fcvv?, Sl^amttttfRl 5 3±fc#« 

So **JS«-cttBii? i . 6 ixmvT? v^mmmzm 
&^t?, v-*gfi^i 2 9tcig-rs^v^^ h 

W112 7, 1 2 SlCig^S^*? h* 



i LT»2^JiWI6«:aSr^y^^^Lfca, Ififtlg 
[0 14 9] t^ft, AK Ti, Mo, Wfciftffl^ 

mmnwrn*, a ntntA t-rzm, *fc 

15 5-160, hSfiH 162, mmiU 161, 
BitfS&l 6 3#7FM£ftSo 
[0 15 0] HiOiCU, nft*/HTFT2 0 
1> pft^STFT 2 0 2, nft^lTFT2 
0 3*rWT6IB«llH]B2 0 6 i:, nft*/HTFT*> 
&*51f*TFT2 0 4, ft«r**2 0 5 i«:#i-SIB 
*» 2 o 7 SrW-*«±K:»«1- a :t#t#8. ([1 
7) *W»»miwJ:54afiS:fflS±r^f>fy 

[0 15 1] rolH»^*5Jt5y-hm«jfifl?<Z) 
>HBTEM««*JHa«rBI8fc*-r. H8fc*LfcJ:5 
l£ $ 2 CO U - If- % \Z £ o T ffi II ¥*I t * o 

»6flilHI<olS»tttl$tA/4fJl6ix4v\ 
[0 15 2] ®^^2 0 7(C^o^T, IiTFT2 0 4 
(nft^STFT) KISf^^/WIMiBttl 6 7, 

y- hflWtr^A-rs^U l 2 7 Sftfi 

jbkd3fi«««« (n mm 145 ty-xm®tL 

Ti^o Sfc, fiM»««2 0 5<o-*ro«iiLT«IB 
f5^il:iiS4^«Wl 5 0,.»5*>5F*B 
*MB#l 5 2#*rtSftTi^5. Mli2 0 5lt 16 

KM (y- Mftiui tn-w 1 1 e>zmm»kLx, 

m 2 <0«ffi 1 2 8 £ , 1 5 0, 1 5 2, 1 6 8 

[0 15 3] ^fc, ieftfa]g§2 0 6(C&l>T, nft* 
/PSTFT2 0 1 (Sl^nft^STFT) J*7*ir 

16 4, y- hnmtBtittsmnm 1 2 

4W-»t»ltKSr^LT*3iSIB3«>^«*«« (n 

i4 2iy^**ifcttKWy««iu 

«SBra*2(D^«*fi« (n + ^) 138^fU 

[0 1 5 4] £fc, SKft)[H]K2 0 6lCio^T, p^-V^ 
,u§y T f T 2 0 2 l!lttf--y*/HI5J««« 16 5, h 

ft«JR5 7N1MI« (p"««) I5ifcy-^B8S 



MO 1 4 9**TLTV^ 0 

[0 15 5] Sfc, HS)IhIK2 0 6fc*5lvT\ nft* 
;MBTFT2 0 3 (S2Wnf^*/HTFT) Kfif- 

+*/w»i*Mci ee, h««*:«;ai-3t*«s i 

2 6^«IIC«l(7)5FM»ffl« (n ffi«) 144^ 

ftMtt (n + ®i§Sc) 1 3 9Sr*LT^So 
[0 15 6] :^WTFT2 0 1 -2 0 3«:ata^ 

7 ?[eJE&, 9yfEB4if*r»d8U KHEIIS 2 0 6 i 

Ktt, nft^HTFT2 0 1 ir pft^HTFT 

202 fc«»tt^«KtT»ril-*'lxtf J;v\ 
[0 15 7] 4#lc, gE»«ffi^Kiv^5/7rIs]B^n, 

fry h*vVT®mz£Z'£ik*V5<*n$)frb, nft 

*/HTFT 2 0 3 0>«HiW 5 aLT^6. 
[0 15 8] Sfc, fB<fitt^*flEjfetSii6Is]Blctt, 

GOLD«ifCfc5nft^STFT2 0 1 C9«ig# 

[0 15 9] ^IWaDibWnf^^ 
STFT201 o*««?ttSrfflS U ft ffittfrttEE L 

M y«EV d = 1 V, htffiV g = 1 0 V t LT 

[0 16 0] If, Fy^xyh^hL/Xia^nf 
t^lTFT 2 0 l<0#tt£»£»ttJ1-3fc«>, h7 
y^x v h i^&MtSiifi^^ttSIEffi (ionO) 
*mi£Ltz'&, KWytffVd=+25V, y-hl 
EVg = lV, 1. 5V, 2V, 2. 5V, 3V, 3. 
5V, 4 V, 4. 5VtU ^MST'IOOW 

^WttSCK (A I on/ IonO) £0 9 Lfc fl H9 

*&ftLT^£, 4*5, TFT^f^^®^8ot 
-fXtt (f-f^L/ft^tlW=10^m/8/i 

m) t l, y-h««iy-M6iwe grvi 1 5n 

/Co 

[0 16 1] Jt««t UT*S8*W©Xa«-*5^"CJB2 
ff to 4 ^ o fc Xfi-ef^ « U T F T *r ffl V ^fc. 

[0 16 2] Jt*«iJt^-c***«oja9* s *v«flt 
[oi6 3] *fc, $^(cy-hte^Kcoiii¥^^fb^ 



*TRI««)lt«Srffofc. y-httJHR®MWC*8 0n 
mtltWt KM^«EVd«+ 1 6 Vt U 
htEVg=l-4. 5VtU ^MtlSitlOO 
fMfltS^ty^Ml (A I on/ IonO) «rH 1 

o+(c^Lfc 0 hmm^mm^e o nmt 

Lfc^f*, KMVfl;EEVd=+2 0 Vt U 

nvg = i-4. 5 vt u ^nftiSja-ci o ofm 

Bl^^tyfiM (A I on/ IonO) SrSllf 
[0 16 4] H±©ri*»5>, ^WftlBSEw^tlfkSr 
5<£>T\ GOLDtI3gOTFTtC^^r v hflMii: 

LDlfig^TFTtCfc^xy- K®ffiCQr-^-g|$i4 

[0165] Vd = 5V, Vg=-4. 5Vt 

0, 5 0%(7>«[^*7««(7)SP*ffl[^fta-t-6 o *fc, 
ltiili^oyhwfi*sm, 4 

EasKSKmtiTi/^o Sfc, »2cDU-f 2 -7tx*¥a 
it*fiitzm&. Hi 2 -mi 4<D^ir^fiL/^ir 
*/MBW=2 /zm/8 m mi bfcT F T J: «9 t>0 1 5 IC 
7FU/cL/W= 7 jum/4 0 nmt VtzT FT <D&0& 

**A4l£>*:t^TFT\ W^-tf^y 7rElB^fflv^e> 
ll^TFT (L/W= 7 M m/ 14 0/im, 7 m/ 2 
70/im, 7|im/4 0 0 //m, 7jum/8 0 0jum 

JfT^n^^y^HUKlffl^bJxSTFT (L/ 
W-8/i m/4 0 0 /im) tJ3V^T»*tt*C/^? 

[0166] rneort^b, ***M*jHoWft 

TFTt45o 
[0 16 7] 4*5, B^95 2 0 7£>!j3KTFTfc*5^T 



[0 16 8] *SI*fi«»JTfiSWMO*^3fifiSrJe 

[0 16 9] Sfc, *%ttffllfl, **«>J|£1I8 1-30)1 * 
[0 17 0] [**«2] ^«60fll *C*5V^ 

[0 17 1] Sffi^ LTtt, (# 1 7 3 7) 

S^ssntiftvyayR Gfiriuts i = 3 2%, o 

= 2 7%, N=2 4%, H= 1 7%) £5 Onra (if* L 
<(il 0-2 0 0nm) ffM^So #^T\ SESr^'/y 
*BBO»fUR«r«r7yHI (1/100 

3 0 0°C, Dill^^S i H 4 , N 2 Oa»&flMR£tt3BHt: 
»t**ft^y (ffitfcttS i =3 2%, 0=5 9 

%, N=7%, H=2%) HOOnm (£F*L<I4 5 
0-2 0 0nm) <^J¥£W»gffMU SblC*««P*-fr 

1*1^^7 x-^cvDffi-edcKtflS 3 o o'C, j&K#*s 

7 7 ^->y^yK $:5 4nm<Dl¥£ (#£L<tt2 5 
-8 0 nm) t'Mt^c 

[0 17 2] r(7)J:5lcTifiie»Bl^*IBfi«t, #S 
113 0 ot:t+«r tTT»«ira±«c|R/Kj:ifb»©4 

Uatts #*«*»*il*r»rti-6rtil««t*r4 0 0 
[0 17 3] ^£09 1 2 <£> f-if- 

[0 17 4] IffillWJ&SrWI-S^^R^BlXSW 

Mkm fcra--e*)5w-eBii«i<cttWft«*-r 

[0 17 5] ^HWT^bixSTatt^iB^^WWBI 
[0 17 6] #3MSMii> XlfcOTi, £J6<0fl3*8 

1 - 3 ^ il £ g & fc*&**>te-&S ^ £ *5 Plflg-C*) 
So 

[0177] [**«3] ***«-ett, 



[0 17 8] *i\ JBSWifcttv\ 0 7co«ffi<or^ 
^-f^hy***K**»fc«, 07<0T*7^:/^ h 

9 9xm&±£mfom*»&\,9¥>r*&t:ff5. ft 
^y^f5:ti:J:oTSi 

[0179] #^-c\ *rrfij£tE&ffl*l-s, ro*fi6iS 

[0 18 0] *LT, iB*«Bi:W»Is]»^»dc$nfer 

i\, r o j: 5 iatr ^ r^f ^ h y ^ xijss$*8 
y^^stE*fctt»ifi]««*Bfa^*»-#*i"a- s 

[0 18 1] : 5 lttHtl/:«i^^^-^M^ 
Ell 6<0±B0tffi^Ttt9H-5o 

[0182] r^x^y^hy^ 3 o i 

ti\ K**P3 0 4*SE«*nrV^S. ii*8|53 0 4<Z>± 

K)Ie]SS3 0 2#KH3*iT^*o 3 0 4 (D^lc 

K3 0 3#E«*ft-0*6. *S6JS«^tfe«-Cfl, 
Mf ^MKniBlK 3 0 3ttB*Sf|J^*fLTfc*»» 

^i^i:> B 1 6 K7ft Lfcfe**t»E«^ffl* U 

[0 18 3] #«B»liI»^©fS#^A*tt, 7^ 
/l^^y^hSK (Flexible Print Circuit: FPC) 3 
0 5 ^MrfcftSo F P C 3 0 5 (4, SS3 0 1 cO@f^ 
o»0f*-CE*S*tfcEW-»*-6J:5fc, MHIHHH 

0 9*JBritUfc«. ft*tt*««lf^L"CE»Six 



6o *^Sj^Jfc*3^Tti\ felimmi* I TO&fflPTlB 
[0 18 4] KMIbIB, B*<B«)Hjaictt, &Kftffltc 

T-£<73*> (S*R3 0 1 £*tft&«3 0 6 £<ORJ] 
ffl) fr«ofcttflg-e, #tftgt£3 0 etfft&fltttt&ix 
£ Q ^-/l*J3 0 735«fc*Sn"Cl>4^1tt»i 

[0 18 5] r^"Ctt±t<OKililBK*r*tE±^ 

[0186] *iafi«n, ji*fi(o?gi» i ~ 3 , £ 
[0187] mmm 4 ] gitfl i vimxws&Rto 

[oi8 8] iiinftauR^sjA-rsxa^-ettxikMi 

6 o i iM&rtZ. Sfttt 
t Itli, I to (IMb^vv^AgMfc*;*^) , 

-fk-f Vv ? *AgtffcE$&<&& (I n 2 0-ZnO) x BHfc 
Eft (ZnO) »*fflvtfitf J:v\ 
[0 18 9] ^Oi, amt&tHR6 OOl^y^ 

fc BH»«c«t«> T F T w y - ^ ««* fc tt K 
[0 19 0] *fc, rr-Ctt±TOB»Ii]BSra«Jttw 

[0191] W±OJ: ^icLTT^r^^ b V 

v\ *Hs«3lc«oT»* ; e^a-/Hirf^§BU 
7^h 6 04, W%tK6 0 5 Srgft*t> *^-6 0 6 "CS 
Hi 7(c^oo^fffiEio-Sfi^^LfcJ:9^r^7 L 

- 1 ttft^e^a -/utt»#*l^«Wf»*ffl v as 5 £ 

[0 19 2] ^W£f&l-3, & 

SI* W 1-3^1 >T ft fc t § * 6Zb& 



[0193] mmms] *mmmx\^ el (Eiectr 

o Luminescence) «r«*.fc»***SKB«rffl!+6 
MS: 12 1 8 {C^i- 0 

[ 0 1 9 4 ] El 1 8 (A) te, E L^a— /W«r*1\h 
®H), IH 18 (B) teH 18 (A) SrA-A* XWWrL 

tcmmmvhZo *6»*B**rf-aa«9oo («* 

ytE&M) 1*99 0 2, y-*feHSB»lH]&9 0 

i, ar>*y- h«ttiHii§9 o 3S:ffMi-5o ^ftib<£> 

9 1811^-/^ 9 19I1DLCRT'*) 

ti, t©^#ii«»i9 l 9-CBEtoixT^S. £<b 

j*^*tt^j:-Bae»^iB*.afc«>*/<--tt-9 2011 

izmx Lxt&mffl 9 2 1 jwrh-c* 5qd9 (as$ 50- 
200^) t»*i-art*«a*u\ *fc, 

9T'EL^v^-A-£Ki§1-5*§3\ S«t*^-»t 
«:« 9 CO a u-1f-S?£ffll>T«BrtS- 

[0 19 5] <fi*J, 9 0 8Hy-Xffii]igffij[IIK9 0 1R 
t/y- MMS»iIh]KS9 0 3UA***t5«#*rfiiS1-« 
ItVxnmkXh*) , *M»Art*Ffcfc8FPC 
^/^Ff-^yh) 9 0 9^P)^fW 

^tlrv^4v^^^ wCOFPCtcfi^yy hffii^SS (p 

WB) ^S , 9#^t^i^TV^Ttg:V^ 0 Jt 5 

BX&Hlctt, WC*<. ^^(CFPC 

5o 

[0196] WBUBtJ-oV^-CH 1 8 (B) Srffi 

l^TRM-rs. S«9 0 0±lc*feg:J^9 1 OtfRttfc 
tl, Jft»IR9 1 0O±*tCHB*«|J9 0 2, y-hffllffi 
■llEIIS9 0 3*s**Six-C*5!9, H*ffl9 0 2tt«SK»J 

B*R«9 l 2«r^tr**^)ii*J-J:9*rit*ix6. * 
fc, y-HWB»IBB9 0 3ttnf"r*^aTFT9 1 
3 i pft^HTFT 7 1 4 t Srffl^^ytCMO 

[0197] ^n^^OTFT (911, 913, 914 

(i, ±IESIlffiWl^n^ir*^S!TFT2 0 
1, ±e*«m©pf- + *^§BTFT2 0 2l:ffioT 

[0 19 8] to\ TFTtEL*^WM^Rlt6tta 



±&mJ *>$tZ®L%ir%Ty?-*y (sb) fb^fe, 

XX (Sn) ffr£«K Sfctt'f^** (I n) fb^fe 

(sb 2 o 5 -nH 2 o) z^ts^mmmm 

[0199] mmnM9 1 2tt*#** (el^) o 
mis t Lxmm-tZo *fc, b**S9 1 2©w»^tt 

^y^9 15«^, IS*Sffi9 1 2±£f;iELJl 
9 1 6*5j:t/««:3!l^|»ffi9 l 7tfSjgjS$ix5 0 
[0200] ELl916i: LTfi, 3£ftJi, 

-S*BfilcJ:i9«3fe (**) -*-5»J6*t» (i/^u 

[0 2 0 1 ] gi91 7te£Hi^&i§Olfii»£ UTt 
WffiU MES9 0 8^LTFPC9 0 9Clg 

wicjgasnrv>5 0 st>^, 1^9 o 2&tfy- h 

flHBMll5lK9 0 3fc**fta**tt:£-CI*«9 17, 
-/^W 9 1 8, ;RtMS««9 1 9Tigfr*lT^£ 0 
[0 2 0 2] &*3, 5/— M*9 1 8 t T^Sfc 

##4LV\, 4fc, *>-/M*9 1 8tt^#Sfc*tt*#* 

[0 2 0 3] 4fc, ^-/w»9 1 8SrfflV^TIE**^-Sr 

CIR«d>bttSiKllK9 1 9 £S/-Mt9 1 8tf>^E 
«SB) i:Kit5:i»4U\ 4*:, 

■7- (FPC) ^K»te>ix6«»«c««JIS^BISn<c 



[0 2 0 4] H±©J:5ftlllJtt?«Jlfi*-T-«ri/-/^»9 
1 8XV»«BI^»Ai-5rfcliJ:f!), 

<0 E L 1 Ogtfb Mi* *fb Srffi-tftK^ft A-r * r. <b £ 

[0 2 0 5] 4fc, H3K«1ESrl£ffii U ELf«i 
*8HI LXm 1 8 <h ttJ»*ft^»*-*"6*rt t LT fc £ 
V\ Hi 91C*^-«**H". fc*5, ±ffi0Hlel--C*) 

aw 3. 

[0 2 06]SI19[:* LfcKE«»lcov>T«Tfctt 
SH"*. atftioootLTtt, ^/7^SW^£I 

T't 6 0 IffilOOO ±fcl6»!K 10 10 tfiVLtt btt, 
jfetUg 10 10 co±^{c«B^ffl 1 0 0 2, hfflllSE 
HiIeIK 1 0 0 3 *«**SiiT*3 5 , l 0 0 2(ii 
SWfflTFTi 0 1 l ^^KWycS^I:^ 

iiifcmni o 1 2^^tfm^®^^j: , 9^^ 
h«. 4*:, y-mmBH«noo3fin^-y*A'ffl 

TFT 1 0 1 3 t pf + ^fiTFTl 0 1 4 t Srffl^ 
[0 2 0 7] Umimffil 0 1 2tt3BftSH : ?-<0|ftffi£ LT 

mm-tZo mmmmi o 1 2^$^/^* 1 

0 1 5^JfM£*t, m%W&l 0 1 2±(lliEL^l 0 

1 6 jSitWS**^**! 0 1 7W»*sns. 

[0 2 0 8] IffilOl 7#±±B*^*iiWiB»f: LT 
t««BU SttBBl OOS^UFPCl 0 09 
(CllMWi-^^^T^6 0 $t>lC, ®iSfg|5 1 0 0 2& 
U^y- h«KlHlK 1 0 0 3 tci^Sixsaf-T-H^TIiMi 
10 17, 018, atfDLC«^&48R 

SRI 0 1 9-ca^T^5 0 ^7^<-»l 0 2 1 

iStRl 00Ot«r«S#*|-eK9*te-frfc. £fc, 
-*rtttDfl»SrK»t, 10 2 1 $rI9:S-r6 0 

[0 2 0 9] <t*5, 018i LT^, 5 

[0210] hi 9tit mmnmzmmt u 

ELJit»«Sr«JiUfefe«>, »**lR]ttBll 9^f 

[0211] *^^jTit, ^teflaji-c^fensfliSM* 



p 



[0212] &*5, *HJS«ttlllfe^^ffi 1 - 3 , MM 

So 

[0 2 13] [Xlk0)6] MMflltthy^-hfflT 
/c^J^rHl 2 0 1^1% 

[0 2 14] i-f, S«l 1 0 0i:iC^l^y-h6fi^ 
110 1 £IS:tf5o Il^y- hKlftl 1 0 1 t LT 

y - S i Si x (X=2. 0-2. 8) , AK T 

»R«rJ&aLTfcJ:v\ 
[0215] fR 1 coy- hiSS 1101 ^So 

X 5 0 0 n mg£<0Rff«r*Tt- SS& 1 &&R 1 1 0 2 S: 
Wl&1rZ> 0 ^(Oflffiill 10 2ft ^XvCVD 

ttR, iits/ja^ iMMMsvyayR, SAs^y 

[0216] &^T\ %m<r>WM 1 ftM 3 o^-f ti^- 
l:SoT|2«ggl 10 3t#*«B3S«r*+a*W 

*R, ;:t(^aS'>y3Vl^^7^cvDS 
*fflv\ RCARjUtMSAtS. JR2ttftRl l 

i-6#*K*»#R«r#*r4:*S'C*, PIST'^ 
trR« LT fc±B«'hft^o»dfe*r»*S d fc # 

[0 2 17] fB2£ftRl 1 0 3 

fcWfc*Lfc#, fKltfttHRl l 0 2 £ff 2ftJMRl l 

o 3 t#&itmm&G+**m»&<oi&»&8ii±x& 

«-i-ST«6»lftR^» 1 *6^JKRt>*B 2 ite»R-e*>So 
[0 2 18] *MMWI**#r«***R** 
tfitf)jgffi 1 £fcf4|gjfi#J 1 lc|B«03»*fbft««:fflv^T 
«*ft**TJ»*»Vy =yi (poly-Si) 

Lfc¥W*R*Bio¥Sfl:*fT 0 » 2 o u—1f-*0flB 
5¥*ttoJS^**#R«rTFT(DSttJi^fflv^titf, 

[0 2 19] A^X. *WftSSr«5y-M6»Ri 1 
0 7tBSlfc», ^2<oy- htt«l 1 08t»*t 



As§), ^C-Ci4y ^SraiiaSADtT, y-^fiB«l 
1 0 4&VKK>'a«l 1 0 5£7BfiJci-£ 0 SSIlDUfc 

[0 2 2 0] KftroiStt, JMMftftfl 1109 *SA 

1 1 1/^^MITTFT (nft^lTFT) * 
^dcS-frS, r 5 LT»e>4xSTFTSrig2 0 (A) Id 
*-f 0 4*5, 0 2 0 (A) *K 1 10 6l4^^WfM 

mt&xhZo 

[0 2 2 1 ] #«/£lc«fc*ui, #«OTFT 

14, ^-r*yHericR«l 1 0 6^±^RVT*»C»»R 

fBi»«Rftv*2«et«*iaa4R*ic 

»«SJiS*4*it»l|ii| Lft* T F TOfttefcrSU: 

■*-*rt3ftst?*6. *njfeflfij(7)«itf4'r^r/uy 

[0 2 2 2] *fc\ 120 (A) I^Lfc<t 5(-±lBX 

[0 2 2 3] r<&&^&ft CMP (Chemical 
Mechanical Polishing) ftffift^<&¥ffiffc&fTX.Ii, 
El 2 0 (B) |C*"fTFT«a«rW5rt*S-C#6. 
[0 2 2 4] *1\ Xfil 2 0 OiCSl^- hBffi 
120UMU » l »«R*r*riM-5. #ci^t\ C 
MP&£fc(4J$tttotfy y>y^lcJ:?»*BSS:W»UT 
TOftR l IfiftH 1 2 0 2 ^MtSo HI l #6 

»R^*5lt5*BO**j|[S (Rraax) ^0. 

[0 2 2 5] CMPftTtt*?y-fcirfcffl^*fcit>, 
^ffift^SAL^-fVN, ^rT\ $b(C^2ite#Kl2 
0 3SrflM-f3. »2|6»Rl 2 0 3£Ktf\ &^7FM 

(4, iite<o^iii75S3<7)^i a ix^--^tieor»2i6» 

Rl 2 0 3t#M«a«r*-f64 i *««, ^.rTi4^ 
m&TtmMB&'ti. ^2^StMl 2 0 3±iC±IE«/J^ 

[0 2 2 6] ^2lfe^l 2 0 3 ^^ B B H««ii^ 

^, igljj&ftBlll 2 0 2^2^111 2 0 3 cir^fsK 
«J6**+6**#RoriWtUE«r^TPIi:^LTtJ: 
v\ 4*5, ***««cj3v^r, *W#R^#i-*T*» 



m&tm i tmm&vm 2 mmxht> 0 
[0227] nk^x\ #&imm&G-rz*mftm&n 

**{b**Ti»*if^y ayii (poiy-si) sr?g 

1 $ <bK£J6« 1 fc*Ut 

tH4<oiU^*»#I*T F T^)gttii:ffl^ixil iSJE 

aSJttf 9 T F TO« «tt*S|Pl±+*. 
[0 2 2 8] fcV^ 5 y-Hft»ill 2 

0 7£7FMLfc&, %2<T)V- hifil 2 0 8 
5o *»#JCnffl*rf+*i-65p#l*7C» (P> 

As?) , n-cii!) ^taitBaiUT, y-^«s^i 

2 0 4KVKW 1 2 0 5 iMfA-tZ* & Lit 

[0 2 2 9] J£*P$<7>XSte, finte&Sg 1 2 0 9 SrffM 

^i:'?rML, y-^til2 10, KwO'ttffil 
2 114^MITTFT (nft^STFT) Sr 
^/&£-£5o r 5 LTt#<b;h,£TFT£il2 0 (B) 

ftfc, IU20 (B) 1 2 0 6ttf-**A"*J* 

mmxhZo 

[0 2 3 0] 020 (B) <0*|*tt, 112 0 (A) feJt 

[0 2 3 1 ] ft*5, 1 ~ 3 , 

« 1 5 t g * ^ <b bT«"C«>*. 
[0 2 3 2] [3Hfc«7] H2 ltt*»Wtcaffl^T*4 

U— If- 7 0 0, 701, SS^f-y 7 0 2, 

SWSf®7 0 4, 7n^-7 1 0/jcW»b«ril**l 
-0*6. Sfc, ttHrfafcOi: LT, S«7 1 1 fcfctf 
-f6#ir y h 7 0 8, hSr«»-t"5 7 0 7, 

tf)(D#*fgtt3q £&5y X/W7 0 9tt£?dMH£biVCV> 
6o **5, yX/U7 0 9*»e>ttHH-6^ttW-1f-* 

[0 2 3 3] U— !f— tt»*4 0 0nmWT^7tSr*Jg1" 
6x^S/-ru-lf-ftifOft#U— !f-^ Nd-YA 
GU-f-, YLF 1f-*ff(0H(*:^— If— Srfflv* 
6„ Nd-YAGl^- If— (I 0 6 0nra) <£> 
flUC fg2iSS« (5 3 2nra) ^JR3iKHtt (3 5 3. 
3nm) ftXim^ZZttf-ZZZo Z.flb<DV—f-tt. 
/</^5Bfi-T-5t^SrfflV\ fgtg^i£$Cte5-3 0 OHz 



[0 2 3 4] ***7 1 0f4U-1f-7 0 0*»bftUS 

;H/yX7W7 12, y|jyK!J^;^yX7 13, 
^ 7-714, ^7l/7h^^K^/H^yX7 15 

*#rfiJttl 00-40 OmmSS, 0 0-5 

0 0m w»&tom# tf-*«rRB»-f a r t tf^NBT 

[0 2 3 5] *-r- 7 0 2 tt&m-fZ&Wi 711 Srfife 
f$U ^-1f--tlPI«ILT»»4**fc«>«)tO"C*) 

So 

[0 2 3 6] 1 Ortiry h 7 0 8*»60»9H1 

*)'<J0 o ftigfg7 0 4lCf*7-A 7 0 SaWIx <b*lT 
V*<5 0 7— A 7 0 5 7 1 1 

KtbTM-riKJ:'), flft*o»ttu-1f-3fcSrS«^^ 
EWMti-SwfctfTOiftS. HftiS^R 7 0 4 WMfp 
yg© 7 0 6 iC J: 9 U-lf- 7 0 0 W«S t Xft) LTftft 

[0 2 3 7] SS7 1 l<D-ffljMft:RU-if-# 

[0 2 3 8] roiifci'— tf-^fili, 1#lc-i22^l 
OOOmm^S^, *>o*$^ lnBngJLT^^7^S«Srto 
Sii'&lCfcSffl-C^So Wx.fi, 1 2 0 OmmX 1 6 
0mm^2 0 0 OmmX 2 5 0 OmmT'fooT, /f^^O. 4 
-0. 7nB<0^?xa;«Sr« ! ai-Srfcfc-C#5. 
[0 2 3 9] *fc, *tt©«l»l'-3, 

-■!f-*<oflgittcaffl-rart*sprft"e*>o, •ecoi^y 

LT U-1f-*:«)RHW«*^Bfc#oJt*ttf *fc, 

ussw i jott 6m 2 co u— !f-*©BR»^iiffl"ra ^ 

itpTHB-CfcO, *<om&m** /X/i/^e>p*:#oJt6 

if-*©»»^art©#H«*AJT«*««4< , 

y X/^^^: § ott 5 Xf ^ 4-igfi«3 0 5 r t \z «t o 
T ff l ^ i^— tf-*wfia*tXW* 2 <o u-if-3fc©JHW 
Srfil*IB-Ctf 5rfc35«-C*S. 
[0 2 4 0] *«W«r**UT»*S*tfc 
■B»iai8^lii*»tt«^*:*^*-^ (7^x^^h 



[0 2 4 1 ] tO«4«f(WiLTtt, ITf*** 
2 4 

[0 2 4 2] 022 (A) tt/^-y-JvUnytTa — *"t? 
*> ij , **2 00 K BfcArtW 2 0 0 2, StfSB 2 0 
0 3, ^-K2 0 0 4«HtP, *5SWSr*^SB2 

o o 3iciiffli-sr ia*-c*6. 

[0 2 4 3] 122 (B) tttr^ar** 9T?*>9, 
2 10 1, S^fflJ 2 1 0 2, B^A*I» 2103, «ft 
yf*2 1 0 4, /<yf!l-2105, S«l»2 1 0 
6*«r^tfo **W*r**»2 1 0 2fcaffli-*rt^ 

[0 2 4 4] 02 2 (C) tte^W/Wa^f* — * 
— t^ai/fcTa*-*) -C*>!9, #f£2 2 0 1, 
2 2 0 2, 2 2 0 3, IftfM'f 2 204, * 

/^»2 2 0 5 ^^r^ifo 2 2 0 5 icigffl 

[0 2 4 5] 02 2 (D) li^-^fif^^Wt 
fc «9 , 3 0 U ««« 2 3 0 2, T — Agfl 230 

3^£^fr 0 *£ni***%A2 3 o 2l:lfflt5:i^ 

[0 2 4 6] 112 2 (E) tt^n^7ASr!E«SLfcE» 

<9 , #ft 2 4 0 1, 2 4 0 2, * fcT— 240 

3, !E««E»2 4 0 4, Jft^>Tyf-2 4 0 5«?*r* 
if, 4*, :(D/i/-tHiE&l*tUDVD (D 
igtial Versatile Disc), CD 

hSrff5wi3ftS-C*S. *»Wtt»*82 4 0 2tlffl 

■i-s 5. 

[0 2 4 7] 122 (F) Wf 7t*fcl * 

{$2 5 0 1 , ^^2 5 0 2, ^Bgg|52 5 0 3 , tftfM 
^2/^2 5 0 4, gflfcffi (H*L4V^) ^£^fr 0 *3§ 
2 5 0 2l:afflt5:^m5. 

[0 2 4 8] 123 (A) »7DyhS^o^*^- 
-CfcfJ, MS12 6 0 K ^H-y2 6 0 2^§rt 
tPo **Wtt»W3SR2 6 0 1 (D-»S:«fiK1-S*Rfi* 

v^-/W2 8 0 8(Cii^-t§r t*S-C#6. 
[0249] [323 (B) fiy TSh/o a 
0, W2 7 0 1, SWgi2 7 0 2, ;7-270 

3, ^^y-y2 7 0 4f^ fl *«n»ttMKI12 

7 0 2 0>-«fc*rt1-*JM^»~vl'2 8 0 8i:lffl 



[0 2 5 0] ft*5, 0 2 3 (C) li, 0 2 3 (A) 
02 3 (B) tl:^lt5g«gl2 6 0 K 2 7 0 2CO 
«jfW-WS:^U^ig-C*>eo «St3£tt2 6 0 1, 2 7 
0211, tt*¥!2 8 0 1, ;7-2 8 0 2, 2 8 0 
4-2 8 0 6, jfj 9 x y—2 8 0 3, 7"y X 

A2 8 0 7, »i^a-/V2 8 0 8, futlMIS 2 8 0 
9, »»3t*5R2 8 1 Ot'M^^o »At*¥*2 8 

«5t-CfcoTt>J:l\ tit* 02 3 (C) ^l-J^T^: 

[0 2 5 1 ] 132 3 (D) te, 023 (C) +(C 

*JJt6*H**K2 8 0 10«3tO-«*r«LfcH-e*> 
5„ **««-Ctt, 2 8 0 1lt y^H^ 

-2811, *jK2 812, ^yXTK 2813, 2 

8 14, ****** 2 8 15, **uyX2 8 1 6 T 
#tfi5c£ft5 0 4*3, 02 3 (D) fc»Lfc#B#¥*tt 

-«-c*oTWci8«sft4v> 0 *aa*^*t- 
a^, {ite^^ri^ffl-r a ^ ^ i R^A-i^oft 

[0 2 5 2] fcfc'U 0 2 3IC«Lfc^n^*^^^|c 

fflW«:IB*LTl>4v\, 
[0 2 5 3] 0 2 4 (A) tt«MKr«B-Cfc9, *»2 9 
0 1 , W^tH^SS 2 9 0 2, A^gfl 2 9 0 3, 
§152 9 0 4, iffMyf2 9 0 5, 7yft290 
6, HfifeAJlA (CCD, ^-SHrViM*) 2 9 0 7 
^£^fr<> *»W 2 9 0 4 JcBffl+Sr 

[0 2 5 4] 02 4 (B) tt**«* «*»» 

9 , 3 0 0 1, St^A 3002, 3003, IStt^ 
#3 0 04, *fp*>f 0 0 5 N 7yrt3 0 0 6 
^£^fr 0 #36Wte£*«i 3002, 3003 Kififfll- 

a r 4 

[0 2 5 5] 02 4 (C) f*7^*7V^-C£>*9, 
3 10 1, SfH? 3 10 2, **6R 3 1 0 3 «5Sr^tPo 

3 10 3 KHffl1-£ r fc So 
[0 2 5 6] *>4*tCH2 4 (C) IC^-fx^ W 

tt*/ha*fctt*ffl^>t^>, 5-2 o^y^om 

[0 2 5 7] *56Woaffl«60itt««>T/S 



[0 2 5 8] 

*«9Hcfc?K TibNUUI±^B2 6 1: 
tt: L fc J: 5 ft »/h ft tfbg|5<o ft v * spatt toff nfc^ E * 

[0 2 5 9] *W*BlK»tJ(S8**fctt 3 FStt 
2 5 id* Lfc J: 5 ft*M*42*©»£*r»*a £ <t 

So 

[0 2 6 0] *«W»cJ:0 3patta>iB5V^ilMW«trTF 
[[9E^ffi*ft!K9!] 

[01] #359jS:7S**-ia, 1) 
[19 2] (H*£^ffi2) 
[19 3] **W*r«-rH. 3) 

[B4] *f^^^ta (xiko»fli3) 

[[9 5] r^y-r^ by ^^»Koff»xS*r* 
■TBI. 

[19 6 ] T^-f^MJ* ^XtESr^i-H, 

[17] 7 9*? 4 TV H y * ^gffi^l-a 
[19 8] h«ffii£#£«£LfcTEM¥KEI, 

[19 9] TFT (y-HftWKl 1 5nm) 

[1910] TFT (y- hlfitHR8 0 nm) tC&ttS 



[1911] TFT (y-M6WR60nm) fc*Stt6 

[1912] L/W=2/8ffc6TFT (y- M6» 
HllSnm) *r*5»t-5^7ffi8ft«Sr^i-^7 7-Cfe 

[113] L/W=2/8t'fc5TFT (y- H6» 

818 Onm) H*5»tS*7«atffSr*'t/9 7"CibS. 

[1914] L/W=2/8T'fe6TFT (y- hiS&jf 

860nm) ^i3#ta*7(BK||*r«'t^?7-e*)* 0 

[1915] L/W=7/4 0-CfcSTFT (y— h*6 

So 

[116] AM- L C D<D*MR«r*rri9o (^Jfe0ij 
3) 

[19 1 7 ] ^ 0 B a^^g^Kffffi[9<O-"^J^^-M9T^ 
3 0 (£*«4) 

[191 8] EL^v J ^--/^±®^i:t> + »rE^^'fl9 

[19 1 9 ] E L^v J ^.-/KOK®^^i-|9"C^5o 
(%lk«5) 

[19 20] TFT<D~m*7fii-m-?hZ) 0 mmm 

6) 

[121] tf-JSfft^-t-H-C*)*, (Uttffl 

[19 2 2 ] m^WSO-WSrS-tH. 

[19 2 3 ] «*flWw-«*r*1-H, 

[19 2 4 ] «*«»0>--W**1ig. 

[02 5] ^S/J^ftdb§l5^m^LfcSEM (5^«) ¥ 

[I92 6] */hft«ti*lfeSEM (3. S^fflF) 
¥KI9 0 
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